oestradiol and dihydrotestosterone. The two genes, however, show profound differences in their responses to other hormonal and anti-hormonal agents. The responsiveness of pLIV-1 to dexamethasone presumably indicates the presence of a glucocorticoid response element 191 in association with this gene, whereas the pS2 gene lacks such a regulatory element. The marked difference in sensitivity t o anti-oestrogens cannot be explained in this manner. There is evidence for physical and functional differences between oestrogen/ receptor complexes and anti-oestrogen/receptor complexes 
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BIOCHEMICAL SOCIETY TRANSACTlONS for mature ovine GH (oGH) is inserted into the multiple cloning site of pUC8, just 3' to the initiation codon for bgalactosidase. A range of initially unspecified deletions was then introduced into the sequence coding for the N-terminus of the resulting fusion protein as described previously [6] . Considerable variation in the level of expression of oGH-like proteins was observed after these alterations. We now report the determination of the DNA sequence coding for the Nterminus of the fusion protein in a number of these plasmids.
Comparison of sequences giving good or bad expression of the oGH variants potentially provides information about those features of the sequence required for high-level expression of the proteins. Minipreparations of plasmid DNA, prepared by the alkaline lysis method [7] were sequenced in both directions using Sequenase and synthetic oligonucleotide primers. Sequenase was used as described by the suppliers (United States Biochemical Corp., Cleveland, OH, U.S.A.). The level of expression of oGH variants was determined after growth of Escherichia coli clones in the presence of 100 pg of ampicillin/ml and overnight induction with isopropylthiogalactoside as described by Wallis & Wallis [8] . After induction, total bacterial proteins were subjected to electrophoresis on SDS/ polyacrylamide gels and the percentage of protein present as the oGH variant was determined by scanning Coomassie Blue-stained gels with an LKB Ultroscan XL laser densitometer.
The sequences determined for 13 plasmids are shown in Fig. 1 together with the expression levels of the corresponding proteins. The size of the deletions introduced ranged from one base (pOGHe101) to 21 bases (pOGHe104, pOGHelO5). The first five bases of the coding sequence were the same in all these plasmids. When the first eight bases were present unaltered, oGH variants were expressed at high levels and observed differences in sequence beyond this point did not cause poor expression (pOGHe101, pOGHe 103 and pOGHe 1 1 1 -pOGHe114). Alterations in bases at positions 6 and 7 affected expression levels and can be investigated by comparing expression produced by pairs of plasmids with single base differences. The initial sequence ATGACCA appears to favour good expression. The presence of A at position 6 (pOGHel10 cf. pOCiHe10Y) decreased expression markedly, as did the presence of G at positions 6 and 7 (pOGHe 108 cf. pOGHe 106). Analysis of further plasmids in this series may give more variation in sequence in this region and allow a more detailed description of the features giving good or poor expression.
Our results are consistent with those of other investigators in that changes of a single base close to the initiation site can have a marked effect on expression efficiency. They do not, however, fit the model of Tomich et al. [4] who suggested that the natural mFWA sequence coding for the N-terminus of GH could form a weak stem-loop structure involving the initiation codon and inhibiting translation. Alterations of single bases could then destabilize the stem-loop and increase expression. Our sequence with a codon for threonine instead of alanine in the second position does not give such a stem-loop. Alteration of secondary structures in mRNA involving more distant parts of the molecule, as suggested by Schoner et al. [2] may be consistent with our results. Further work will investigate this possibility. RIE-1 cells are an epithelial cell line isolated from the small intestine of a 20-day-old rat [ 11. Early passage cells have the rat diploid chromosome number, although this normality is lost at later passages. RIE-1 cells do not form colonies in soft agarose culture and they do not form tumours when injected into newborn rats [ 11. This line may therefore provide a valuable tool for studying the factors and mechanisms controlling cell growth in the intestinal epithelium. DNA synthesis and proliferation in ME-1 cells is stimulated by serum, epidermal growth factor (EGF) or insulin [2, 3] . Differential hybridization screening has been used to clone growth factor-induced mRNA sequences in fibroblasts (4-61. Attention has been focused on those sequences which Abbreviation used: EGF, epidermal growth factor. are rapidly and transiently induced independently of protein synthesis, since these immediate-early genes may code for products which act as transcription factors involved in regulating gene expression through G, . The fos and jun proteins may function in this way [7] , and early response genes homologous to other types of transcriptional activators have recently been isolated [8] . We have used a differential hybridization strategy to search for novel EGF-induced genes whose products might act as early intermediaries in the mitogenic response of the intestinal epithelial cell line.
A 1gt10-cDNA library was prepared using poly(A+) RNA isolated from RIE-1 cells after a 3 h stimulation with EGF (100 ng/ml) in the presence of cycloheximide (10 pg/ml). The library was plated at approximately 350 plaques/c) cm dish and duplicate nitrocellulose filter lifts containing recombinant phage were made from each dish. The filters were hybridized (65°C for 16 h) with "P-labelled cDNA derived from total RNA isolated from either unstimulated or EGFinduced cells. Approximately 18 000 clones were screened and 71 hybridized preferentially to the cDNA probe prepared from EGF-stimulated cells.
